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Introduction 


Trout fishing is one of the most popular 
types of fishing in the United States. In 
1996, 31 percent of all freshwater anglers 
in the United States fishe:! for trout. This 
report uses information from the 1996 
National Survey of Fishing, Hunting and 
Wildlife-Associated Recreation 
(FHWAR) to describe trout fishing in the 
United States and the characteristics of 
trout anglers. For this report a trout 
angler is anyone 16 years of age and older 
who fished for trout at least once during 
the year. They may have fished for other 
species too. In this report, trout refers to 
all trout, including rainbow, brown, 
brook, lake, and so forth. Great Lakes 
trout fishing raises some different issues 
so it is not included in this report. 


This report has five sections. The first 
section deals with the extent of 
participation in trout fishing. It presents 
the number of trout anglers and fishing 
days for the nation and by state. The 
second section discusses the 
demographic characteristics of trout 
anglers and compares them to other 
freshwater anglers and the overall U.S. 
ion. The third section considers 
changes in trout fishing participation 
through time by comparing results for 
the 1991 and 1996 surveys. The fourth 
section develops a statistical model of 
trout fishing participation which predicts 
whether or not a freshwater angler will 
fish for trout or not, based on the 
person’s demographic characteristics and 
residency. The final section summarizes 


the report. 





USFWS photo 


Trout Fishing 
Participation Levels 





As one of the most popular sport fish in Tables 2, 3, and 4 contain state-by-state 
the United States in 1996, trout were estimates of trout fishing. These tables 


sought by 9 million freshwater anglers, present fishing estimates in each state by 


31 percert of all freshwater anglers residents and nonresidents combined. 
(Table 1). In comparison, 12.7 million 
anglers (44 percent) fished for black The percent of freshwater anglers that 


bass, 8 million (28 percent) fished for fish for trout varied widely by state — 
panfish, 7.4 million (26 percent) fished from less than 6 percent in low 

for catfish and bullheads, and 6.4 million _ participation states such as Alabama, 

(22 percent) fished for crappie. Since Kentucky, Louisiana, Minnesota, and 


anglers cai. fish for more than one South Carolina to greater than 80 percent 

species, the sum of the number of in Colorado, Idaho, Montana, Utah, 

anglers by species is larger than the Washington and Wyoming (Table 2). 

total number of anglers. Generally, the Northeastern and Western 
states had the highest levels of 


Anglers fished for trout on 94 million participation in trout fishing. Southern 
days for an average 0: 10 days per angler. and Midwestern states had the lowest 
Keeping in mind that anglers can fish levels of participation. An exception to 
for more than one species in aday,trout __ this is West Virginia which has a 


were sought on 19 percent of all relatively high participation rate (54 
freshwater fishing days. percent). This can be seen graphically in 
1 which shows the percent of 


anglers who fished for trout by state. 





Table 1. Freshwater Anglers and Days o! Fishing by Type of Fish: 1996 
(Population 16 years of age and older. Numbers in thousands. 
Excludes Great Lakes fishing.) 











Anglers Days of Fishing Fanaa 

Type of fish Number Percent Number Percent Angler 

Total, all types of fish 28,921 1000 = ATA 100 W 

Black bass (largemouth, 12,708 44 «191,350 39 15 
smallmouth, etc.) 

31 98,568 19 10 

28 108,041 21 13 

6 £1,498 19 12 

22 «91,081 19 14 

16 61,386 13 3 

15 «39,085 x 9 

18 “4401 - 12 

11 48,726 10 15 

4 jae 2 10 

2 6,699 4 


Note: Detail does not add to total because of multiple responses. Respondent identified “anything” from a 
list of categories of fish. 











Columns one and two of Table 3 show 
the number of days spent freshwater 
fishing and fishing for trout. The third 
column shows the share of all freshwater 
days that anglers spent fishing for trout. 


sought more than one species of fish on a 
day of fishing. The pattern of days trout 
fishing follows thai of trout participation; 
anglers in Northeastern and Western 
states spend more days trout fishing 
than anglers in Southern and 
Midwestern states. 


Table 4 shows the average number of 
days of freshwater and trout fishing by 
state. Nationally, anglers averaged 17 
days of freshwater fishir:g and 10 days of 
average days of trout fishing tended to 
be states in the Northeast where trout 


The average number of days anglers 
spent fishing for trout, by state, is shown 
graphically in Figure 2. Several states 
have no marking on them. The FHWAR 
Survey's sample sizes for these states 
were less than 10 so their average days 
are not judged reliable enough to include 
in the figure. The heavily shaded areas 
show states where the average number 
of trout fishing days is greater than 

or equal to 11. Moderate shading 
represents average days greater than 
or equal to 8 and less than or equal to 10. 
The lightly shaded states are states 
where the average days are less than 

or equal to 7. 





Table 2. Freshwater and Trout Anglers, by Table 3. Days Freshwater and Trout 
State Where Fishing Occurred: 1996 Fishing, by State Where Fishing 
(Population 16 years of age and older. Occurred: 1996 

Numbers in thousands. Excludes Great (Excludes Great Lakes fishix 3.) 








Lakes fishing.) Days of 
State Anglers Number Percent State in Freshwater Number Percent 
United States 28,921 8974 31 United States S544 = 19 
Alabama M43 *30 *4 Alabama 14.256 *101 *1 
Alaska 313 111 35 Alaska 3,602 1,151 R 
Azvizona 4x3 218 45 Arizona 4.689 1579 = 
Arkansas 739 152 21 Arkansas 9,661 635 7 
California 2.175 1525 7 California 28,987 16,291 % 
Colorado 787 699 xg Colorado 8,232 6811 A) 
Connecticut 318 168 33 Connecticut 3.580 2,101 | 
Delaware 6 "9 "4 Delaware ga0 "14 "12 
Florida 1,137 se ee Florida 18,409 oe oe 
Georgia 967 190 17 Georgia 12,857 1,605 12 
Hawaii 22 "6 *27 Hawaii 189 "26 "M4 
Idaho 474 409 56 Idaho 4All 3,324 7% 
ILinois 1,123 74 7 Illinois 17,089 422 2 
Indiana 863 oe o Indiana 13,456 o o 
lowa 477 *48 *10 lowa 7,062 *490 7 
Kansas sl os o Kansas 6,355 aa 
Kentucky 772 *39 "5 Kettucky 9,631 "413 4 
Louisiana 815 "39 6 Lounmana 18,493 "258 "1 
Maine 290 185 4 Maine 4,107 2.149 h2 
Maryland 319 RY 28 Maryland 4.290 967 23 
Massachusetts 377 179 47 Massachusetts 6,746 2.891 8 
Michigan 1811 204 16 Michigan 19,456 1,102 6 
Minnesota 1,421 *72 "5 Minnesota 25,897 "465 2 
Mississippi 4x7 oe oe Miasisaippr &213 o ad 
Missouri 1,138 255 2 Missoun 14,682 2,062 14 
Montana 329 266 81 Montana 2,617 2,100 80 
Nebraska ps vi 27 ll Nebraska 3.004 219 7 
Nevada 219 159 73 Nevada 1976 1,162 wy 
New Hampshire 237 131 bb New Hampshire 3,139 14l2 5 
New Jersey 428 195 6 New Jersey 6,021 2476 4l 
New Mexico 312 237 76 New Mexico 206 2.046 72 
New York Lill 46s 4a New York 17412 3,161 18 
North Carolina 1,009 197 20 North Carolina 15,331 1.906 12 
North Dakota 90 6 7 North Dakota 1321 “87 7 
Ohio GOs “64 7 Ohio 12,878 *220 2 
Oklahoma x91 aad nad Oklahoma 14,674 aad a 
Oregon Say 395 67 Oregon 717 3524 w 
Pennsylvania 1277 745 5a Pennsylvania 18,635 R61 uy 
Rhode Island 72 39 54 Rhode !sland 1347 63 51 
South Carolina 716 “38 6 South Carolina 1141 "150 "1 
South Dakota 213 42 20 South Dakota 2,748 3N0 14 
Tennessee 767 120 16 Tennessee 11317 1,0K3 10 
Texas 2.147 "141 *7 Texas 37,515 "om *1 
Utah 397 1 6 Utah 3,906 3.084 7! 
Vermont 176 107 61 Vermont 19651 BOG) 6 
Virginia 761 29 31 Virginia 9.282 1,931 21 
Washington TAN 628 x2 Washington 10,975 7,168 65 
West Virginia 323 174 | West Virginia 5,040 1381 37 
Wisconsin 1,232 *77 "6 Wisconsin 14,398 “654 "5 
Wyoming 379 357 4 Wyoming 2415 2.118 Lo 

*Estimate based on small sample size. *E-stimate based on small sample size. 


**Sample size too small to report data reliably ** Sample «ze too small to report data reliably 














Figure 1. Percent of Freshwater Anglers Who Sought Trout 








Figure 2. Average Number of Trout Fishing Days 





The geographic distribution in Figure 2 
(the average number of days anglers 
spent fishing for trout) is somewhat 
similar to Figure 1 which shows 
freshwater participation rates in trout 
fishing. In general, the comnarison shows 
that states with the highest levels of 
trout days also tend to be the + ates with 
the highest levels of trout fishing 
participants. However, some Western 
states with high levels of participation 
had low average days of participation. 
For example, Wyoming had a low average 
day of trout fishing (6 days) yet the 
lag pa 2g 
freshwater anglers (94 percent). One 
explanation may be that anglers in these 
states are not avid anglers and therefore 
the number of days they fish for trout is 
low. This would lower the average for the 


(_] Small sample size 
@ <7 days 
@ 8-10 days 
@ > 11 days 


state. Average days for all freshwater 
fishing is also low for Western states 
indicating that non-avidity is not confined 
to trout fishing but is true for freshwater 


fishing in general in some Wester: states. 


Some states such as North Dakota and 
Delaware had high average days but low 
levels of angler participation. However, 
the sample sizes for these states are less 
than 25 which brings into question the 
reliability of those estimates. 





Table 4. 


Average Days Freshwater and 


Trout Fishing, by State Where Fishing 
Occurred: 1996 


(Excludes Great Lakes fishing.) 


State Freshwater 
United States 16.7 
Alabama 169 
Alaska 115 
Anzona 9.7 
Arkansas 13.1 
Califorma 133 
Colorado 105 
Connecticut 122 
Delaware 148 
Florida 162 
Georgia 133 
Hawaii &6 
Idaho 93 
Illinuis 152 
Indiana 156 
lowa 148 
Kansas 186 
Kentucky 125 
Loumana 27 
Maine 142 
Maryland 134 
Massachusetts 179 
Michigan “438 
Minnesota 1&2 
Viasamipys 169 
Misscun 12.9 
Montana KO 
Nebrasha 122 
Nevada 90 
New Hampshire 132 
New Jerney 41 
New Mexico 9.1 
New York 16.7 
North Carolina 15.7 
North Dakota 147 
Ohio 42 
Oklahoma 165 
Oregon 12.1 
Pennsytvania 146 
Rhode Island 1&7 
South Carolina 168 
South Dakota 129 
Tenneanee 148 
Texas 175 
Utah 99 
Vermont Ml 
‘Jirginia 122 
Washington 143 
Weat Virgima 156 
Wisconsin 11.7 
Wyoming 64 
*E-stimate hased on small sample size 


**Sample size too small to report data reliably. 

















Characteristics of 
Trout Anglers 








Freshwater fishing is a very popular 
activity with nearly 14 percent of the 
U.S. population 16 years of age and older 
participating in 1996. Thirty-one percent 
of all freshwater anglers fished for trout, 
nearly 4 percent of the U.S. population 16 
years of age and older. In the following 
of 


each activity for each category (e.g., 
what of the 45-54-year-old 
US. fishes in freshwater and 
what proportion of the 45-54-year-old 
freshwater anglers trout fishes). The 
columns labeled “Percent” in tables 5 
through 10 show the percent of 
participants in each activity by category 
(e.g., what percent of all freshwater 


anglers fall between the ages of 25 and 
54 (68 percent) with people between 
the ages of 35 and 44 (27 percent) 
comprising the single largest cohort of 
trout anglers. 


percent were 
between 25 and 44 while only 41 percent 
of the general population were in this age 


group. The percent of trout anglers 55 
and older (17 percent) is lower than that 
of the U.S. in that category 
(28 percent). anglers and 
freshwater anglers had a similar age 
distribution. 


Seventy-eight percent of trout anglers 
were male. This is disproportionately 
high compared to the U.S. population, 
where women were the majority at 52 
percent (Table 6). The percent of male 
trout anglers (78 percent) was also 
higher than the percent of all male 
freshwater anglers (74 percent). 


While many females 16 years of age and 
older in freshwater fishing 
(7.6 million), this was only 7 percent of 





' This means that for 90 percent of all possible 


samples, percentage differences 3 percent or 
greater are reliable indicators of differences. 





Table 5. Age Distribution of the U.S. Population, Freshwater Anglers, and Trout Anglers: 1996 
(Population 16 years of age and older. Numbers in thousands. Excludes Great Lakes fishing.) 























Freshwater Anglers Trout Anglers 
U.S. Population of US. Pe ne 
Age Number Percent Number Percent Population Number Percent Anglers 
US. Total 201,472 100 28,921 100 14 &,974 100 31 
16-17 7222 4 1,224 4 17 369 4 31 
18-24 25,120 12 3,498 12 14 1,014 ll 2 
25-34 40,918 20 7,087 24 17 2,047 23 29 
Bh 44 42,600 21 7,632 6 18 2.443 27 Kd 
45-4 31,204 15 4.306 17 15 1579 18 BS) 
55-4 21,213 il 2,610 9 12 831 9 R 
65+ 33,670 17 2,399 ® 7 716 » 30 
Note: Data may differ from previous reports due to ratio adjustments of age cohorts. Detail does not add to total due to rounding. 
Table 6. Sex Distribution of the U.S. Population, Freshwater Anglers, and Trout Anglers: 1996 
(Population 16 years of age and oider. Numbers in thousands. Excludes Great Lakes fishing ) 
Freshwater Anglers Trout Anglers 
__US Population of US. Premuue 
Sex Number Percent Number Percent Population Number Percent Anglers 
US. Tota! 201,472 100 28,921 100 14 &974 100 31 
Male 96,660 45 21,371 74 2 7,045 78 BS 
104812 52 7550 Pi) 7 1.929 2 pi 





participated in freshwater tishing. In (31 percent) compared to the U.S. trout anglers. Twelve percent of all 


addition, female anglers were less likely §_ population (25 percent). Twenty-six freshwater anglers and 11 percent of 
to participate in trout fishing than male percent of all freshwater anglers had 4 trout anglers lived in households where 
anglers. Female freshwater anglers years or more of college. income was not reported. 
participated in trout fishing at a rate of 


26 percent while male freshwater anglers Freshwater anglers’ participation in trout At least 25 percent of all freshwater 
participated at a rate of 33 percent. Asa _ fishing increased with a rise in the level anglers in each income category fished 


result, females made up 26 percent of of education — from 25 percent for for trout. Freshwater anglers from 

freshwater anglers and 22 percent of anglers with less than 12 years of households earning less than $10,000 a 

trout anglers. education to 37 percent for anglers year participated in trout fishing at a rate 
with 4 or more years of college. of 25 percent. Freshwater anglers from 

Education households earning more than $100,000 

People of all educational levels Income had the highest participation rate, 38 

participated in trout fishing although In 1996, the median household income for _ percent. The next highest 

trout anglers tend to have 

more years of education than the US. 

ion and than all freshwater 


anglers. Table 7 shows that 17 percent 
of Americans 16 years of age a: 4 older participated 

had not completed high school. Only trout anglers, an even greater proportion _rate of 29 percent. Nineteen percent of 
11 percent of trout anglers had not (59 percent) came from households with _all respondents did not report their 
completed high school. Fourteen percent incomes above the national median household income. 








Table 7. Educationa’ Distribution of the U.S. Population, Freshwater Anglers, and Trout Anglers: 1996 
(Population 16 years of age and older. Numbers in thousands. Excludes Great Lakes fishing). 














Freshwater Anglers Trout Anglers 

U.S. Population G04. oe. 
Education Number Percent Number Percent Population Number Percent Anglers 
US. Total 201,472 100 28,921 100 14 &974 100 31 
0-11 Years 33,743 17 3,959 14 21 1 11 2 
12 Years 71,098 5 is 10,470 %6 15 3,079 M 2 
1-3 Years College 45,573 23 TOT 24 15 2,144 24 31 
4+ Years College 51,057 25 7A74 Bw 2 2,770 3) 37 

Table 8 Income Distribution of the US Population, Freshwater Anglers, and Trout Anglers. 1996 
(Population 16 years of age and older. Numbers in thousands. Excludes Great Lakes fishing). 
Freshwater Anglers Trout Anglers 

U.S. Population ‘G04. a 4 
Household Income Number Percent Number Percent Population Number Percent Anglers 
US. Total 201,472 100 28,921 100 14 A974 100 31 
Under $10,000 15,043 7 1,164 4 » 21 3 2 
$10-19,900 19,690 10 2,199 i] ll 02 7 27 
$20-24,900 13,080 6 152 6 14 521 6 28 
$25-29.900 12,337 6 2,287 ® 19 591 7 Pa] 
$30-44.900 12,572 6 2.054 7 16 616 7 30 
$35-39.900 10,653 5 1.9 7 19 587 6 2 
$40-49,900 18,274 9 3S 12 20 1,190 13 R 
$50- 74,900 R273 16 5.988 21 19 17 2 ES) 
$75-99,900 ZAR 7 2444 . 16 “oe 10 % 
$100,000 or More 13,756 7 1.968 7 4 7% * & 
Not Reported 38,774 19 3.304 12 4 ong T a 

















Figure 3. Map of U.S. Showing Bureau of Census Regions 





Census Geographic Region 

Table 9 shows the distribution of all 
freshwater and trout anglers by Census 
regions are defined in Figure 2. As the 
state-by-state analysis suggests, the 
regions with the greatest share of trout 
anglers are the Mountain (21 percent) 
and Pacific (29 percent) regions. This 


anglers. Only 8 percent of total 
freshwater anglers live in the Mountain 
region and 12 percent in the Pacific. 
Also, although the East North Central 
region has one of the largest shares of 
freshwater anglers (17 percent), only 
6 percent of trout anglers live in this 
region. 


Overall, 31 percent of all freshwater 
anglers fished for trout. The percentage 
of freshwater anglers participating in 


trout fishing by region varied from a low 
of 9 percent in the East South Central to 











highs of 81 and 72 percent in the 
Mountain and Pacific regions 
respectively. The New England and 
Middle Atlantic regions also had high 
levels of participation (61 and 51 percent, 
respectively). 


Density of Residence 
The 1996 FHWAR asked 
whether they considered their place of 
residence to be a big city or urban area, 
a small city or town, or a rural area. 
These categones were not defined for 


may consider an area to be a small city 
while another resident raay consider the 
same area a big city. Therefore, the 
results discussed below should be viewed 


living and not some generally assigned 
definition for the size of a big city, «mall 


city or rural area. 











As a percent of the US. population, 
people in rural areas participated ir, 
freshwater fishing almost twice as much 
as residents of big cities, 21 percent 
versus 1] percent (Table 10). As a percent 
of total freshwater anglers, the largest 
number of participants are residents of 
small cities and towns (41 percent). 
Similar'y, as a percent of total trout 
anglers, most trout anglers are from 
small cities and towns (42 percent). 
































Table 9. Distribution of the U.S. Popuiation Freshwater Anglers, and Trout Angers: 1996 
(Population 16 years of age and older Numbers in thousands. Excludes Great Lakes fishing.) 
Freshwater Anglers Trout Anglers 
US mati row amy 

Regron Number Percent Number Percent Population Number Percent Anglers 
US. Total 201,472 100 28.921 100 14 &974 100 31 
New England 10.306 5 1,143 4 ll 694 ba) 61 
Middle At'antic 29371 15 2529 9 9 1 239 14 51 
E. North Central 33,121 16 4.963 17 15 531 6 ll 
W. North Central 13.875 7 324 ll 2B 4 5 14 
South Atlantic M776 18 4.774 17 13 942 10 20 
E. South Central 12,459 6 2.339 s 19 199 2 9 
W. South Central 21811 11 4.046 14 19 417 5 10 
Mountain 11,966 6 2233 s 19 1 S54 21 81 
Pacific 34,787 16 3.599 12 11 25M 2 72 

Table 10. Population Density Distribution of the US. Freshwater Anglers, and Trout Ang/ers: 1996 

(Population 16 years of age and older. Numbers in thousands. Excludes Great Lakes fishing.) 

Freshwater Anglers Trout Anglers 
US. Population — ‘G08. a 

Density of Location Number Percent Number Percent Population Number Percent Anglers 
US. Total 201,472 100 28,921 100 14 8974 100 31 
Big City Urban 73.480 m7 R013 os T 2,680 30 33 
Small City/Town 83,720 42 11,978 4l 14 2736 a2 31 
Rural 42.976 21 SANS 31 21 2555 a 2 
No Response 1295 1 a7 0 a 3 0 6 














Comparison of 


Trout Fishing Activity 


Frorr 1991 to 1996 the estimated number Table 11. 1991-1996 Comparison of Activity: Participants and Days of Fishing 


of fveshwater anglers changed slightly 
frx on 30.2 million to 28.9 million. 


Sim larly, the number of trout anglers 
remained almost the same — *.] million 
in 1951 and 9.0 million in 1996. Both of 
these changes are within the margin of 
error for the estimates at the 95 percent 
confidence level so we cannot be sure that 


All freshwater fishing days rose 13 
percent and trout fishing days increased 
7 percent. Corresponding with this, the 
average fishing days per angler increased 
for all freshwater anglers from 14 days in 
1991 to 17 days in 1996, and for trout 
anglers from 9 days in 199! to 10 days in 
1996. This indicates that all freshwater 


are more avid, that is, they spend more 


One explanation for the increase in the 
number of days is that the average 
angler was older in 1996 than he was in 
1991 and consequently may have had 
mc~e leisure time. As shown in Figure 5, 
the numbers of all freshwater anglers 
between the ages of 35 and 54 increased 
from 36 percent in 1991 to 43 percent in 
1996. Trout anglers between these ages 
increased from 37 percent in 1991 to 45 
percent in 1996. The aging of anglers is 
related to the aging of the “Baby Boom” 
ion. The U.S. population between 
the ages of 35 and 54 increased from 33 


percent in 1991 to 37 percent in 1996. 


’ This means that for 4% percent of all possible 
samples the estimates for the number of all 
freshwater and trout anglers in 19¥1 are not 
different from the exturnates for 1946 








(Population 16 years of age and older Numbers in thousands. 


Excludes Great Lakes fishing.) 
1991 





Participants and Days Number 
Angiers, Aj! Freshwater 30,186 
Anglers, Trout 9.107 
Days, All Freshwater 430,922 
Days, Trout §) 366 
Figure 6. 1991-1996 Participants and Days 
(Ia millions) 
Number of Freshwater Anglers* 
% Bion Bins 





Freshwater Days of Fishing ( + 12%) 

oe Bion Bis 
“on 

we 


146 Percent 

Number Change 

A921 *~48 

A974 ~15 

455,474 12.0 

8566 70 
Number of Trout Anglers* 





Trout Days of Fishing (+ 7%) 





* The difference w within the margin of error of the estimates at the (6 level of mgnificance The means 
that for 4 percent of all posable aarnpdes the estimates for the number of freshwater and trout angters in 
1991 are not different from the respective estimates for | aK 











Figure 5. 1991-1996 Comparison of Age Distribution of the US. 
— Population 
(Populat:on 16 years of age and older Excludes Great Lakes fishing ) 


Percent of US. Popudateon, by Age 


Be: 1) 
15 
10 
0 oi 


aim Bis 





Percent of Freshwater Anglers, by Age 


Percent 
w 


pas) 

» 

5 

10 

; 
as 


617 


aim Bie 


> 





ee | 


44 


pha» 


Percen( of Trout Anglers, by Age 


Peroent 
» 


pas) 
Pr i) 
5 
10 

‘ 


617 1m 24 4 4 4 ‘> hed 


Sim Bie 





Note Data may differ from prevcous reperte due te rates acipustiments for age cohorts 
[oetas! deme net arid te total due te raunecting 














in the respondent's state of remdence () 


onan nomi np sg PF - 

percentage of river and stream shore In TP) a + Br, 

miles described by the EPA as “good 

water quality that fully supports aquatic 

life uses.” Data for this variable were where 

taken from the Environmental Protection 

Agency's 1996 National Water Quality P, = Probability that the i-th individual 
Imentory ienn.ol report to Congress. fished for trout 

These data are based on information 

collected and evaluated by the states in x, = Vector of explanatory variables 


194 and 1996" 
G = Intercept to he extumated 
The participation variable is one if the 
angler fizhed for trout and zero ifhe or Bh = Vector of corffinents to be estimated 
she did not fish for trout. This type of yes 

















or no response is madeled in the The variables, x, were a 
logarithm of the odds that the individual combination of and contunucus 
the general population. meal ay the lft side of ttentiend aurvey satiate 
example. in equation and appears on ; 
income level is correlated with gender. equat.on 1. Equation | shows the model anaemia, 
The section found estimated. data a silatie for Masha Oregon and idaho 
in trout fishing is also with 
gender This raises the question Were aiiiincastieatninimemtiiiails — 
ey eae Table 12 Explanatory Variables in the Trout Fishing Mode! 
because gender or because tuey Veriable Donen pt rem 
were more likely than women to come an 
from households with higher income Income Annual househokd income os 
levels” A participation model may be im thousands of dsflare 
used to analyze this type of question. Urban lif respondent incheates urhan residence Om 
0 otherewe 
The probability of fishing for trout was Pemaie reapondent » female 
estimated to predict what sort of angler — 7 - 
ne ee a tee ee ame Avid ae oz 
and other factors on 
that decison In participation models. Afnean Amencar 1 of respondent sethret, » Afnwan Amencan 006 
the effect of a parucular charactenstic 0 ctherwue 
is calculated in an “other things being if “s 008 
+e a Hispanie : reepondent «ethrctty i Hispanic 
this procedure removes the confounding Mortheast reapondent remded Nertheast* 
effects of the correlation between He =o = 
Serna gated ey gm — ” sod in the auth om 
ee participation 0 otherwise 
Wee 1 ef rempenetent resaced on Une Weer oD 
The raadel hypothesizes that a 0 otherwise 
freshwater angler's decision whether or Rrer¥®Q Perrent ff mer and stream miles reported to have 9 e)7 
not to fish for trout, that he or she gord water quality that fully supports aquatic life 
pp Aine te Capone on * Nertaas tntutes Nhe Atte end New Ragfund regiune o> dete ty Go UA. Conse Saree, 
angler s senademographic ~~ 
more than average the regio the CX tapas Piped nme Ate et 


cou try where he or she resides, and the © West netwtes Wontar ane Cacti regres as tefined yoke | oS | onmue Burman See Figure i 
water quality (WQ) of rivers and streame Data freer FPR National Water Quality leventor) [MR Report te ( ongress 








The liketihoed ratie index can he 
interpreted im a simular way as a multiple 
correlation coeffiment (KR?) in ordinary 
least squares regress or The index value 
of 0.15 indicates that the equation 
explains about LS percent of variation in 
the logit. which is typical of recreation 
tmeatels The shows that the 
protatablty of for trout increases 
with income and urhan readence. other 
things hetng equal It alse shows that 
anglers whe fixh 2) days or more. or who 
live in the West or Northeast. have a 


anglers and anwlers who live im the South 
were less likr , to fish for trout, other 


things heing equal. 


Table 1] Logst Equation Results tor Trout Fishing Mode! 
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The equation also shows that the 
probatulity of anglers fishing for trout 
ir7ceases with the water quality of rivers. 
Tis result makes intuitive sense as trout 


effect of the variable on the logarithm 

of the odds ratio. To get around this, 
partial derivatives were calculated at the 
means of the continuous vanables with 
al] chchotomous choice vanables equal to 
zeTo to show how each variable affects 
the probability of fishing for trout. The 
partial derivatives shown in Table 13 can 
he used to make statements like “heing 
a resadent of a Western «tate increases 
the probability of fishing by 40 percent.” 
The partial derivatives in 14 show 
a change from a hase case of a non- 


in a Southern state has a 3 percent 
chance of fishing for trout, while an 
urban, avid, male angler 
residing in the has a 91 percent 
crance of fishing for trout. Because the 
model prechets the log of the odds ratio. 
the calevlation of these prohatulities is 


rather involved. A note at the end of this 
document explains the calculation 


The results show that gender. race. 
regpon of resadence, avidity, income and 
water quality have agruficant umpacts 
om the prohabulity of trout fishing. The 
¢ Tects of income and water quality are 
not -s strong as the other 
var ‘es. For example, a $1,000 increase 
in imome or a | percent ircrease in river 
water quality increased the probability of 
partucipation by les< than one percent. 














Note on Calculation Probabilities of 
Participation frum the Treut 
Participation 






Model 
Equation | (page 12) can be solved for the 





illustrates the process for an urban, avid, 
male, Hispanic angler from the West. 


1. First, determine the values you wish to 
use for each independent variable. The 
intercept is a and is constant. For the 
example, we assume average income, 49.5 
(in thousands) and average water quality 
of rivers (55.7 percent). The rest of the 
variables are dichotomous, i.e., equal to 
one if the statement is true and 0 if it is 
false. Notice that Northeast - South - 
West, and African-American - Hispanic 
are mutually exclusive, if one is true the 
other cannot be true. 


2. Multiply each value by the beta for 
that variable. The betas are the 
estimated coefficients in Table 13. 


3. Sum the results in the calculation in 
step 2. In this example, the sum is 2.2026. 
This is the «+x term from equation 2. 


4. Take the antilog of the sum. On most 
calculators this is the e* function. In most 

it is the @ EXP (.) function. 
This is 10.0002 in this example. 


5. Calculate P; as the result of step 4 
divided by the sum of 1 and the result of 
step 4 as shown in equation 2, 0.9091 in 
this example. 


independent 

angler. In this case, the probability is 
90.91 percent that an urban, avid, 
Hispanic male who resides in a western 
state is a trout angler. 





Table 14. Calculation of Trout Fishing for an Urban, Avid, Male, Hispanic Angler trom 


the West 
Variable Beta 
Intercept L647 
Income* 0.00231 
Urban 0.236 
Female 4.2196 
African-American -1.0668 
Hispanic 0.7289 
Avid 03111 
South ~1.1696 
West 
Northeast 1.1822 
RiverWQ Ofte 
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Beta X Value 











Summary 


The 1996 National Survey of Fishing, 
Hunting, and Wildlife-Associated 
Recreation shows that fishing for trout 
appealed to a large number of freshwater 
anglers. From a sociodemographic 
standpoint, there are some interesting 
differences between freshwater anglers 
overall and trout anglers. Trout anglers 
tend to be male, have higher incomes, and 
live in Western or Northeastern regions. 
A trout fishing probability of participation 
model showed that income, region of 
residence, population density of residence, 
gender, race and water quality had 
significant impacts on whether an angler 
sought trout or another species. Also of 
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note is the finding that avid freshwater 
anglers are more likely to fish for trout 
than non-avid freshwater anglers. This 
means that trout anglers tend to be more 
avid than freshwater anglers in general. 


These findings from the 1996 FHWAR 
underscore the importance of trout for 
millions of freshwater anglers. 
Information about whom these trout 
anglers are, their age, sex, race, where 
they live, and so on can be used by 
recreation managers and others to 
develop and refine fishing management 
programs so that anglers’ fishing 
experiences can be enhanced. 
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